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(54) IMAGE DISPLAY MEDIUM, IMAGE FORMING METHOD AND IMAGE FORMING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image display 
medium which satisfies the safety and high-speed 
responsiveness and enables repetitive rewriting, an 
image forming method capable of forming an image in the 
image display medium and an image forming device. 
SOLUTION: The image display medium 10 is constituted 
by sealing black particles 18 and white particles 20 in an 
enclosed state between a display substrate 14 
comprising a dielectric and a non-display substrate 16. A 
printing electrode 1 1 first applies AC voltage to 
triboelectrically charge the black particles 18 and the H/^OTT^ff ^^m Jl Ji 1 11 ' 

white particles 20 and then the electrode 1 1 applies DC i 

voltage between the substrates in accordance with an ^ 

image. The black particles 18 sticking to the voltage ^ 
applied part (non-image area) of the display substrate 14 
move toward the non-display substrate 1 6. 
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r ^ *ttflt 1 E«<oMtt*Fattfc, 

^-g«r2 r £Lfc£#, ¥«itt^±SX (r 2 /10 
2 ) f C/tt£JLL, ±15 OX (r 2 /10 2 ) iC/m^X 
TXtb 5 r £ fctttk t + 51**31 1 Ett*>aft***K 

5 ] iktesmp*^ 5 < £ mm<DU 
^(Dmm^mmm^m^, sbdsj^t i o (oh) 

£ £#M»£-r5ai l Ett0B<feX?FjKft. 

6 ] mm$L*m<n o *h'Pte < k t> l WMftqs 

tt*»vtvN5i k zwrnki-zm^m 1 Ettowit* 

-tsi'miskkteix&Y), t^fftmm.+m^&mm&m 
&t zm$t<D&&mcmm-tMzmA tstitz^k 30 

fci-*f»#* l Btt0B1t***ttffi. 

1 0 1 fftm-tt(omfa(n~x<Dmfo±^mm 

«4«*r»fifc Lfcrt t5H*5 l EttOBIt 

*^$£ffco 40 

[M#Jg 1 2 ] 1i(rE-#^S«0-;fr<DS4U:f-ft» 

m^^^mtw^^r <h -raises 1 mm 

IW** 1 3 ] tfr!BM#JS 1 Etto»fftS^8£*MciIi 
flk £ JFMi" 6 BMft»**«fe^? & o T , 
»ltfitt*±fcffll«fc:jE lS^»«tt«fe«r»dt U 

^^&m^m^titzM\^mmkmmmmmn^k<D 



l 4 ] fi9!a»3fcJg 1 Ett<0B«*^l&ft:|cli 
WK-»<o*SIBJ-lBitt-JSi:^fWt**S*5«# 

i w*« 1 5 ] ffna»*3S 1 1 mMcnmmmTjkmm^ 
im^m 1 e i miisii^js 1 mm<om&m^t&mm 

MMtattfrJ:, 

mmmtef&^mk, 

l6l-r*ffi««-B«*^ flftlE#ltS«F»i:^Pfl^«l!LS: 

tL^r ^$:#mi:-r5lf*Jll 6 tcEttOHItSlASS 
Mo 

1 s ] mmmf&istizmm*mmw&$t^ 

Jj^&k. 

icmzf-rzm^&k, 

m^Wtk. &tsb{cm*-tzz\ kZW&k^ZM^mi 6 
IcEitoMttSAiRa. 

1 9 1 mmmm^ti^mm^m^mmm^ 

mffcAtt^mc ± dAAttA3dSfflEiif1tEftttft:^»fr 
ic, ^E»«»«?g^aicJ:0?gfiK*n^»«»«feSr 

(«Ba«*Wc:J: 9aft**Lfc h^-itS:MitE»i«»: 
Ett^MftJgfiKSSBo 

2 0 ] mmsmmzHzmmmmmmm^ 

tt&k. 

WEA^^St- J: 5 A*3IS*dsWEBftE»jK»o4i^ 
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its*! 2 1 ] mmtmf&ztizmmmfcm&m^ 

[«**2 2 ] ■fk^»AS^SK^mES1t«« 20 
ttEA**8Hc J: 5 AAMJK^MEIBIMBftjKff^V'fr 

6 EttoBMHedtsgs. 

2 6 ] ilttlBtt^»S:^at)«lr«*-&S»«*« 
[»*S2 7] W*Sft;fc«JM£J:0lWE*lEn&# so 



»^^BfrES«^ratc$tA$tt^i:^{^ Mi;fi 

^*»-f5ri:*r«M»i:-r5»**2 7lBf^I«M 

3 i ] 5f#«»^«i=E«^^^-efcs - ^ 

mjism i o»*t^*nsi L-cKB£*tfc» 2 ; 
mrism 1 t mum 2 coas*t t <Dm\cwt htitz^ 

RBrtKitASix, WE»i<z>»«-<b«rE»2^SB«* < 5:0 

s tiznmz. <t «9 HuEm 2 <Dmtwz»Wyr z>m 2 ^ 

[»*3S3 3] ll^W^ 
ituEm 1 coSp«*«w»|fij LTSSl^^tifcm 2 gd3M*£ , 
fttjESg 1 og&t* £ MEm 2 offltt- £ ©BBfcRtt b*Lfc£ 

£>oT, iftS 1 ©Sf i iiS4Sfttti:»t L 5 SI 

mmm 1 ©wtti-ww Lrffie^n^ 2 , 

iESl ^W<b^E^2(Oa5*ttora^tt^tt^ 
fpW^ftA^n. '>&< t t>«B^I6»tt<7>ttJtt* 
L, JEic^mL^^mico^T-^, 
WEffilBrt^*tA**t, HifESKDftf^iiaftSfif 

[fS*3S3 5] mico^Wi:. 

mmm 1 ©ffl*fj-#rRi l r & Mt$s 2 <Da$« k . 
mmm 1 ^«tt k mmm 2 <omt t nffl^mti btitz^ 
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swam i mE^ 2 opflt-Rtt fcftfcgE 

MrtfcMASJu <h b*ffi35S|ft»tt(Ott««r# 

ju^mi-sm 2 **«*»fc*«Httfc. 20 

[111**3 8] *^|ftiStt^ttKS:*ri--5«10|f»t 
113^2 co&^ £ «r*triBfc*^jKffc. 30 

Afc*r«i-SSS 2 cott^ * *£trMt&ftK<*. 40 
IftlftttottK fe w-r 5 m 2 t > 

mriEm 1 2 <D&ttt<Dmizwu+t>titc& 

iWE^rartKitA^tU SKOWittSftSfetfeo 

2 «r*tfHlfc*^IKff. so 



[SB** 4 l] J6Stt(DttI$:ft5il©W^, 
J»E£Pp1rtlcKA£*u Il^tlW^fet^o 

umbss 1 <n$m t mmm 2 t <om\cm^ bhtzg. 

«naffllBrt^*tAS*L, SlOW^W^fet'fco 
[IS** 4 3 ] *^«BJMtXttlft»ttottft«:*i-* 

mi ism 1 <duw t mmm 2 <om* torn ^ nbthtz^ 

flfrEmioaJ«-(c*frfi]LTE«Stt. j»iS*tottKS:^ 

mmm 1 t wei 2 <o»f t cora^tt e>nfcgs 

^lcogB^tk, 

B(rESl(Oas«-{c»f6jLTE«S^ «feifttt*fcfiiE7L 
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mam i <omtt mmm 2 ornut <om^m-f %ntz.& 

WrflEM 1 ^ ffrias 2 ogMtfk ©MfcRtt bthtzQ 10 

*H=- £ 

iw*«4 8 ] jE^LttaiittottMSr^rrsm 1 

mIIE^l(7)^»{-^f^bTiaB^^. ®^$£i£t£co«fe« 

mriEgs 1 mifs^ 2 <0»w* ©mfcRtt e>n^:s 20 
mrt^*tA*ix. '>*< t hmmmni±<D&w&#ir 30 

[H»#* 5 0 ] ]E?L*IBSStt©tt«*r*1-*lll 1 

mrti-WAStu i t*®^»a:tt<^tt««rw-r 40 
ssi^e^i, 50 
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Haie^wrt^SA^n. Miami ott^tfcmftsfe-e 
[0001] 

[0 0 0 2] 

iHlfe (Twisting Ball Display) , SSCflcKu vyU 

bfcgp^ t L/^v^gp^ ^ oik @ s-e 

[0 0 0 3] Twisting Ball Display tt^^<Z>^ 

ft^ttfc^S^^l|iJ(c^icrttfx.^^-e^. ^k 

[0 0 0 4] loiJiStott, b^-^fflVNTS 

0*®^^^> Japan Hardcopy "99 f^^C^ p 2 4 9- 
p 2 5 1 % Japan Hardcopy ' 99fall?-|g^ p 1 0 - p 1 

3) o ^(oxo^mmm^mm^ mmm&m*4t\*x 
mm&m&h-r-^ m?^£A§*u ««raA**tfca» 

[0 0 0 5] ^/c, Mk9 35L«F#«l^^rieftiir{ftft^ 



(6) 
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-i/yyWVt^. p3K 1999) o 
[0 0 0 6] 

[0 0 0 7] ±IBO — «rfflV^fti|Sf|RX^aiE 

[ooo8] — ^ 8£a*»£ffl^ybS^ft 

< 4 -5 £ ^ 0 H«*s«> o fe 0 
[0 0 0 9] #3891 f*. ±|E**te»*J*SftfcfcGrC 

Bif«[*^at*Wii|iilk*r**i-6 r ^«64iBfW»fifcftr 

\zmto*m&+*w§mfr'?\) >*t&m-tz>^t&*i 30 

[0 0 10] 

[■W«r**i-6fc»«>*8k] JbBHW*r»*i-5fc«> 

[0011] m#mimm<Dmw{c£ti^ m&rn^ 
m,R<D&m*?mmcfc cx^ti^ftKDm^-i)^W}ir^ 0 

m+k Ltfi^MKaotMt^lfeW^^ffl 

[0012] t^5T% *&w&bte*mw&%,'tmm 



10 

m^mm*. &&&*&mm^mRfc<o&ftf£&{£ki, 
sou, 2is©s : ?'«fw-* -cua* 

[0 0 13] W«*tt^*^S»*fcttflt«« 

[0014] ^rt% ^sswtcasiv-n*. Pn^p^ttfcm 

[0 0 15] i»ffittO|6»tt«[^Srffi^S»'&^tt, M 

Ait ttiWEim-c^-tt^tt ^-py^tao r#tt^-» 

*-T^o «#3&S«Wr*ixTttt*tt«lfc*i:van der Wa 
als*fc<toTS««Jlc:««F$n^o 4*5. #«fc^-#f* 

CO^D®Efi^^<hvan der waals^J^±<D^^^r-^- 

[0 0 16] »*tt»^Srffl^fc»^tctt, &mm(D%L 

[0017] ^ittfco 1 1 si^tt^g^ 

tt-f-CfcSdS, H5«S(-**Li-^5<h^t)van der 
Waals^? «t f9 Ut^9l^fo5 0 *«WT't4 
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[0018] M<D&&t>itt lxil mtrntb+ktm 

k h^ifcxhZo 

[0 0 19] fcfcfU ^f^8f0a^W^fflV^5 

{££Epjbij Lfc^o <t 5 ftufffc****-*-* r £ as-c* 5 0 

[0 0 2 0] i»*ftOtt^3&S*^^*L|6»ttt^ 

[0021] ft*3, rscm«:&gbnr£j 

ft<, fc«fe^5¥o*fe^Ftt*>S«#3fia^J:oTfi»Bi 
L ft v *r±Jfixtf»» PTtB i: ft -6»fr fc-S- 

tpo rojzpft^-eitA^nru^^ «l 

¥<d&»&. m<nmm<o&*m<Dn*<Dftmz&<>xn 
W«jjca#*ns^t3ftsft<ft5. 

[0 0 2 2] #«Ji«>*fl[^-*sX«linS:»»prtB4: 30 

[0 0 2 3] Sfiiniic* sns^ttf ©***liO . 1 
%£Lh5 0 v o 1 %j^T-efetttfiB«*^s^rfig < tft-5 

755 „ 4 0%«T\ «MC2 5%KTTfciitfI*©3>' h 
7Xh&&< ktiZ>tztbft&L\,\ 5 0%&Mx.Z>kM 

»ctt^«*fcftoT-t«>»«»^Ra*sn*&«>. — *<^> 40 
#tt^-tt»*R w z&m*jm k ft 5o 

[0 0 2 4] ^(7)«g{^t^/5^ll\ 

fc^^^(is®^^«ti\ u< town* 

[0 0 2 5] 8KF-«tt, fin*Dr5«*-C»»"TtB-C*>ix 



12 

-t<o**-CttHJBi:ftoTb*5. fc«U S^ffi^ib 
ft Xnft&>ft<Djjt;tB.&<&trttZ Z k (aoT^^ 
ffiXZZXilc-rti^ l//mJ:!5/h$<U 1 b«fflT* 

-TSIfr&Kra:, l*mJ:9/J>£<i-5£<fc^U 

mSltk-tZk Jcl/\, 
[0 0 2 6] S««-»feSlM*»ffift^S[^t 

l£ft<5£>T\ «a**Sl*«ctt»*Ll\ SfiSffiittsp 

[0027] ^mic:anifttkmKt>MAd«T 

[0 0 2 8] L^L, *t^-^«)^®jK^tttt^ < to-C 

[0 0 2 9] #«t^-Offirtt*ffit ITIi, *TA«^«J|L 
[0 0 3 0] £fc, «[^(7>5piSffir«* (fC/ffl) fi*5*5 

dM^S VMS (fC/fi) te/h£<ft£fc«>. 

dS*>**ofc 0 SP*>. ^H^ffilt|j:±5X (r 2 / 
1 0 2 ) fC/fgJ^Ji, ± 1 5 0 x ( r 2 /l 0 2 ) fC/ffl«T 
*s»*LV\ ¥W1M5X (r 2 /l0 2 ) fC/®£9 

<D<D^ +»^/T»S$:^^/«CV\ ^7t, 150X ( r 

2 /i0 2 ) fC/e<f9^^:#v^, te^fi^K-fr-r. ^ 

[0 0 3 1] »*«51Ett^M^«tntf. «[^-»C0 5 
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U &mm&TiO (OH) 2 t->7>{t^H9t<OR 

«rt«*ffi*c3SiH«cf+i»i- 6 w t ft < S«W £ H HH^Sfi? 
[0 0 3 2] fi£oT\ m&LiZfcKXn&&toZ-ZZk\£ 

£Qmmzfccxm*m7bmmi,, s^s©3yF 

[0033] rrr% S*0#^f*«T<Z>rt«&^ 
-To ft*3, StroSitt^y M*&ftfti\ i"ft 

[0 0 3 4] RfC. S^K^fCO^TRW-rSo 7A> 

[0 0 3 5] A: mi <D%L=?- > fg 2 <D%L*\tt#>m&ffi 

m^£^xj£i^c&M<Dm^m-rz> ^ticxv mtwi 

[0 0 3 6] B : v^-fixd*— *ott^-*sK«J: ^m^f^ 

[0 0 3 7] C : II^, g2 06f^tSfiJ:9 

[0 0 3 8] #Ckl, 7/^77 / <!X^^^ltV^5^S' 

[0 0 3 9] ^^|5-§-<OftV>t>C0 (B, C) :$R 
1, S2 2K*tf>gWtJ; >?lW^(caA^H5o 
[0 0 4 0] ^yixaia^fc^tO (B' . C* ) : 

[0 0 4 1] $ fete. Al^^^liW^Cl^^^ 
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tft5^£^Lfct><£>T-£>£ 0 

[004 2] <D : SfS 1 <OfSL^ m 2 <D&.*\ttWCRtt 

<nm*\zttM LX =i > h^x M*£ft£ 0 

[0 0 4 3]®: SWJ J: «9 «!fttASn«»tttS^tt 

^co^W^bL^m^A^Sttftv^/'c^. miUcfc 
10 & 0 

[0 0 4 4] © : a|«ttte J F-fi«IM»4^«t f*\ CSP 

> hj&SftftSo 

[0 0 4 5] ft*^ **?Saigi50jE?L«aH4, ST-SaSI 

[0 0 4 6] »#*61E*fc&*WKJ:fttf* 

[0 0 4 7] fflrlES«^>BB(cMIE*ft : P«t «9 fe«*s 

[0 0 4 8] W#*7ia*0*W-«fcfttf, SftiBSSO 

mj^Mm^ttw ^ft^^n*® £ * 3 £ ? td-t-s 

•?#«i;fce>ft, JzOScSftiifft^SrfT^rt^r^ 
[0 0 4 9] H»#*8IB*<0*Wc«fcft«, 

tt^t SfecDft^^JtA-rSo It, *feS^S#Sr 

40 <5 0 

[0050] w*« 1 4fE®<7)^pj{j:, wimmm 1 ^ 

[0 0 5 1] »#*l 4Btt<0«WfcJ:*Uf, 

r*ucj;i9. ^«>««**irv^5*>, HIM 
50 *m&m&\zj&cx&W}£itzz.ktfx~%Zo *>ti. m 
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[0 0 5 2] — h ^R««*r2fl£S6* 

[0 0 5 3] OEttOSSWOi fifr 

IE-»«>»KO--*<DS«±lcW*«i*:**U, fife* 

[0 0 5 4] £fc, «IH6**«tt, 4*l'*:K±iS*k 

[0 0 5 5] W*3S 1 5Ett<£>JB01te. iWE»#Jg 11 20 

l 2 fcE*toMfe*^«#l£Bfc**j*t-5 

[0056] tt^Jii 5E*<o*w»c±ixtf. m/£EP*n 

#»fi, -#©WKnB^mEE«rBJlnii-6. «^tf, It* 
JSl lKE*feL*:«fc5ft. -^f<OSfiO-*(DS«±f- 

^*^T?«x.fiif:*«BE*:PP*Di-6. *&«jb 

mnzntimmzxr). mfom<om.*mm&\ci&cx 

[0 0 5 7] MrtPX i 6 ia«feo«^tt, mflSiS i 75 40 

8 comfit i «Kiett^m*^Mt*^Mift<: 
[0058] ss#jb i 6 Ettosswu: «tn«, 



«:^5t#S fl tot, *£LfcmJM::j:9 2£«WI 
fc#tA^ttfc^S¥^riii«^ CT3f£»£-£5 r t &X 

5 KE* L/c J: 5 v>#tWT* 

[0059] »fmvmaL^&n. m3tm&i%ft\^-m 

±{d®^{dj^ U^L»«»ttSr^i-S cfc 9 Id LT h J: 
[0 0 6 0] IS*^ 1 7 ojgWttu iiuE*f ftfliSte:, 

fe**srt*S"e#5. tot, «x.«*HRi«ffiffi!jos 

[006 1] 1 8E«cCO^0^(i N Wtt^figSn 

[0 0 6 2] »#JSl 8fEi^)i0^(atlil KttWt 

EIBIfc*«MEft:"C«) S **«E»«I*-C*>* ^*r* HJi" 

[0 0 6 3] A**S*cJ:5AAft**«iB 
IfeEftaft:^*^, -r*^*?. a«^E«ffl3R*0»^ 
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[0 0 6 4] £fc, 3te¥3M8:te x §S*f[2 OfCt>f£i»L 

tz£?\^ Mfommt LttiK -r*to*,, iBttx** 

6 r^m^i: #lc{6=i * h £ i-S r £ 10 
[0 0 6 5] ISEft:^p«.^aEft:o»^^tt, £ 

[0 0 6 6] »#JS2 2lE*(^*Wtt. SfflEA^IfcK. 
[0 0 6 7] 2K«<o»W^J:ixtf, m«#Jt 

[oo6 8] wto»±^m^ a«^a«r«HB» 30 
[oo6 9] n*S2 3Bt©»flf4, atriaia^af*^ 

«>««**-5««*Sk«:4 -T 40 

[0 0 7 0] B**2 3|B<R<D»W^J:*Ltf, 

[0 0 7 1 ] ftjo, fflr«#U:fi, »*«2 4^t>|S*L 
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Z>£?[cLXi>£\,\ 
[0 0 7 2] »#«2 7l5ttO^SW^J: *xtf* StfJDSJx 

t &*m<D 0 -b'pfj: < t fc 2 

[0 0 7 3] |f*3S2 8Ett©»WlC«fcfttf, IBIfeflltt 

fc. Sfii^otf^^lWSC k&XZZ> a rtbttX 
[0 0 7 4] «*S2 9l5«^M(Cj;ti«, vhy^ 

^-r-t ^<mmmmc^m^mm(D^xmm^ctz 

[0 0 7 5] W*«3 0lE«coSSWt-J:tL«, 

*m±. &*kmfo(Dm<Dttmjjzm?z><Dx\ 

[0 0 7 6] fg*^3 l|E«<o*WI-J:*xtf, 
<DW£1SLJ&&9GMk'tZz\ k\z£ D , m&^^m^t- 

[0 0 7 7] 

[0 0 7 8] HI ncfi. *^Jteo^flg{c^siii«s^ 
[0 0 7 9] mi oHtfi^ffi*c«5iii«^3£fi l 2 



19 
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te. HI 3 otc^-TJ: o\zm&&Mm^fk2 o l £fIx.T^ 

«1 4 4 t^i-5^*^S«l 6 <tCO 

fHHd. ^-<-t 2 0 4 ^Ifetf 1 8^^6Mf 2 0 

m^mfo 1 6 icte, marr s <t 5 ics^is 205 &h 

£4xT^<5^ S^XIRl 4coSWSffi2 0 SfSfiMftS 
tbT*5 «9 , 1 6 CDigWSffi 2 0 5 liSffiSWD 

*8 2 0 1 £g|jBfc£jh/C^5o 

[0080] inifeX^jKffi o<z>g£#mco^Ttfc 10 

4*3j:tf#*^S«l 6(Cfi % 0»Jx.tf5OX5OXl.lmm^ 

m (PC-Z) -Cff$5/im-e=i— h £jfc/C^-5o 40X40 
X0.3mia(7)v'!J ny^i/- h 2 0 4 GO^r&^SrlS X 1 

ftJt 1 002*0 . 4 <7> W-fr-ea^ L fc ft«5piSttS20 /iraOi 20 

fk^^ y^^/u-^^^ y 

(«*{bfiKiaxji (*) ss-r^#y -^~mbx- 20- 

fc R pIi Oft) Sf ^ y MBX— 2 0 y $ 

#») , £ £SSJt 2 *f 1 (o#j^-e^ u 
^lsmg^Bfjfev-y ^^^^zfis—hcDjExmcwvm 

[0 0 8 1] ±fBB{fe«#ttEtt 1 0 cOiEtfjiK^^HI 3 1 
£« 1 4 fll'v&tt U it«E«flE500VK±SrH«ini-S £ 

*/ts«i 4«^#<«>afettiF-ds»ibu-c*^ai«3&s 

#N6^StRl 6fi!J^»*rSo ::t\ SEESrO £ Lt 40 
fc, S^SKJi^ft^-tt^ft-fr-r, S^jRfttci^ftfi* 

[0 0 8 2] 1 4 0>aHSS±K:i£dK« 

4OSMS«f^fli:aE«JE--200VS:BlADi-Si:. 



[0 0 8 3] Si*D-rs«ffio*^S^*t 

[0 0 8 4] &Mfg l S»6w*l8of^fflicoi>-cttW-*- 
[0 0 8 5] -f V^n fcVu h y ^ h^^^ILfc 

-i6 f c.nfeK^-i 8o3p*sffiF«*tt +i6 fc -e 
8t (pc-z) x~hz> 0 mfoftmmm 2 0 6^11^1 

[0086] yfc^ftoiKDifift^ oftgi:a» 

gBKfctLT, 0. 0 5-1. OliS, ct t 9»^L<fi 
0. 1-0. 5fi*§BT*fe^ 0 

[0087] m*^<Dwn*<Dmm&&$L+2 

0. fc^^^m^T-i 8©ift?^- ^(C(7)^fT9 r. 

ism li< -r 5 ^ 

[0 0 8 8] ^fc, *:3tt6«)»«-X»fflV>sa[^-0*ttf4 

^J:t>*fiiT-<tS«^{|iJ^ffi2 0 6 t<Dvan der Walls^ 
^*<3<W-»**S,hSl\ ££oT. StRrt«J«® 2 0 6 

*««*-c*> o r fc mmc x *) mwsfr&wgLto * n m 

[0 0 8 9] *fc, »-<t^34Si«i^jSI«Ui»or>i:o'C 

^® 206 &mmm 1 0 %T'i5f^ffi^^/<-t6 efe 

ft^-2 0^^V>a^S^4-^5C<b^T*#^ o HI3 2 

leafed 2 o<nmm^. nfete^i 8oia*i*/T 
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[0 0 9 0] ^t, SfeS[^2 Oilfeft^l 8(Ofe^ 

»*jt*oifi*3ftsa*ut\ rfta>b*#<-rn5£jt 
^#i>»^-(z>fe*sgs<*6 0 fit, Hfe-c«v^fepi© 10 

i te^(Dm<ox* n ft i \, 

[oo9i] scjc, *b^>*K*yiJiai-5o S^H-ffi'&i- 
*pb*LTi^5„ mbttu '>7Wt;^, 

»fcf^y«:ffiv^rt^-eS5o #S¥io- 20 

3 17 7-5§-4>$R|E»tf>T i O (OH) zi^^y^ 

<7>*-e{ftR$*L5T i O (OH) 2 fcv' 7 
v^>y 3 — v^/u«rSJS, ft*£i±*Tf^M£;ft5o 
»Wffi^v^9«EfiS;XSSriib*v^^ T i 
je^j6S»***tT. tt-y-ttraHT-Bcfft 
■T-^jRffi-efe^o £btC TiO (OH) 2 

MM^<«ri:mt, '>7Wb^«)O^Ii 30 
[0 0 9 2] rrt^yW^^tttt^Dci^y 

^tto^^^ffiffli-s r tt^-efcSo *>y 

-OK T/U^/^t^v^y 3 — Vojvf/K a-^^/U-^/W 
zft^gEtev-y 3 — >^--f ;K ^p;v7x^;ui/!)3-y 

;*mvk 7^i»>y^-y^/K r^yfflt^y 40 
±.iEco»^^v$^ffi^y *?vi^ y u~ ho 

#tt*tt^ (WtK^^iSX* (TO h) 

«»5R«raS»DLa^Lfct>«>, $ b I^IIW* J: «9 r co 
<kLtzh<D, ^{:^fi/y«^7x/-;uil^> 

y 3 - >-» 7 * * b ft 5 mfc^-os 
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^fltos^ (HWk* (TO »^r^^y-MX) tem^tfc 

W-t-Stt^lfc© L# IMS** J; 9 v-^-^ft^, t i t> 

*>\ J*. mft3ERftirti*mtf bttSo 

v*tcJB^b*L5 h-J— , *«Cfi^j*^SB»jfeft<if(0«i 
*8fe*cj:oTf^fig$n^««8:^fc*ffbtt5o 

[0 0 9 3] mfefti^ 1 8 £ LTH ±1E(7)*«jK y ^ 

* * y w~ h©^»» («7kib^p°pXii 
(TO KMBX-^^y^) of^tc, v^tr^/u-oif >^ 
^^^-r^^^S^^bft^K^^T- (SMcfls 

^JLm (TO ^d^/UBB, ^^D^-yUBB 

p) , y^y -^mmm-^m^ tt7^7 r^z- 

a^K^^^feT- (0 (TO l^^t-X 

ICB. ~#fcT— XMC, 3-^7 If— XPC) *SfcJfb*tS 0 * 

^^!)^ hOBWtWW (^tK^p^X^ (t*) ®S 
MBX-u^K) . ^if=yi^<vtf>*r±fiR»t"rs*«* 

(TO RS*c2^-/UAU (^p°p^) ) ftif^ 
[0 0 9 4] -^iJ^LT, ^>?&<D&ik$L*te#i<D 

£o\tzmmztiz> 0 #y ^XT/isffimoonmu. c. 

^5 ^-C48*IB4>1RLrA»Ei: L, -Jj. t> 
)V Tff v- ^ ^/u-fe /u n — ^ 2%tR^^ ^ 1 OOfift^Pf^S 

[0 0 9 5] iBi: J: 9 > fi;»ft^mtt, «Sbtt, HHt 
[0 0 9 6] (HJfe^j 1 ) }k\z.m 1 XlK^flRolllfiMlc 
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[0097] mi mmmm(omm^mw i o izm u 

*Sr»fcp ft*5, HfeST- 1 8 co^teStt 20/ira, 
Sfeffi^- 2 0 <D¥-m%L&\* 20 u mt'l) <9 , Jlfe«[^ 1 
8 £SfefeT-2 0 GO^fiJ^CL 1 : 2 (fi*Jt) t L 



24 

fc„ ~tf>B$, mfe^^- 1 8 GOKifcfiti: 1 - 2 3, efe^ 

[0 0 9 8] 
1^1] 





(mm) 


(vo\%) 


Km* 

( mg/cm 2 ) 






Wl 


0.3 


52 


24.9 






W 2 


0.3 


42 


20.1 






«3 


0.3 


22 


10.5 


1.5-1.6 


0.35-0.4 


£8 4 


0.3 


16 


7,7 


1.5-1.6 


0.35-0.4 


«5 


0.3 


14 


6.7 


1.5-1.6 


0.35-0.4 


W 6 


0.3 


8 


3.8 


1.5—1.6 


0.35-0.4 




0.3 


6 


2.9 


1.2-1.3 


0.4-0.5 


0U8 


0.1 


42 


6.7 






W9 


0.1 


24 


3.8 


14-1.5 


0.45-G55 


00 10 


1.0 


3 


4.8 


1.5-1.6 


0.35-0.4 


« 11 


5.0 ! 


1 


8.0 


1.5-1.6 


0.35-0.4 


ffl V2 


15 


0.12 


2.9 


1.2-1.3 


0.35-0.45 



*1©8*^6, ST-^a^SrS 0%«T£&5 «t 5 
2 5%Jt^T<ti-5r ^{^J:^, fe^^J:«9^ftL^< 

[0 0 9 9] Mi3mg/cm 2 *lT11 #J 

7G0J;5{c. iMSfii. 2<t^{g;<#£ 0 
3. 8mg/cm 2 ai{:t5^ HI 4 1 {d^t J: ? 

^HfeSS (1. 4JEJLL) ^fiJc^^^o U 
^*»*f*. 6-1 2mg/cm 2 r^^) 0 ffiot, gffi 
(Dm&fr bftm&tem 3 m g / c m 2 K±iK«-e*>S 0 

HI 4 2l^ufcJ:5^, a£*IB26l»fta:*i"ixriJ:»)(S 

tc&KNElKfr 15mm<f:U:^, 3E*sp 0 . 1 2 % 
t^ai(«3mg/cm^/^ a t£oT\ ig^t 



[oioo] *^«««)«jS^e>»tRiB^as«s 

«M^»lBffi8WW 3 0 %£JLb (X^JMfttt o . s a 
Jb) > 9*l<li5 0%H± (^M^ttl. 2J£* 

[0101] &ib\ S 1 RVH 4 2 "C^ L*:*«*f4« 

[0102] (^J6fi»j2) ScK:* a^Sixfctt^WSr. 
^SfirtiStm M»IB) T«U: 

fn1-**^+#*#Lfc«l;i. Mlllli (Charge 
Spectrograph) -C»JJt Lfc#te^O¥*S*«*£:SJje 

[0 10 3] 
[*2] 



50 
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¥E}&MM; (FC/ 



+15 



+10 



+60 



+3 



+3 



+165 



•15 



•15 



+3 



-30 



1.6 



1.4 



1.3 



ffiCJjft^&Wj Q.9 



1.1 



0.3 



0.4 



0.4 



0.9 
0.8 



1.0 



20/i ni^^T-^^^mft^ 5 — 6 0 fC/ 

fa^mi,*n*m§t=>'h i 7x b&9Lti&t>*oiZa £*t> 

[0 10 4] #»^©3jz»*«* (fC/ffl) fcfcfcsifcj;* 
£ IMS if (fC/ffl) H[/hS<ftSo Lfc^o 
X (r 2 /10 2 ) fC/fiJ^Ji, 15 OX (r 2 /10 2 ) fC/ffl 

[0105] [m 2 Mff^l] JSAT, 0B5*r#flH IT* 

[0106] m 3 3 *mm<omm\z.mz>mi&^ b 

ttl OJcBlfc Sfc«)OWIft«ricJ6«l 2***** 
tlTV^o lft4 0 3AnW4 0 4 Bn (nlijEft) 
Sr^#fi-^ h ^ ^^^fllagjCL, li4 0 3An, 4 04 

b niaotftttifcsmcstttwaissft^ 

S¥£#tAU SM^E4 0 5 B&tf«iH4 0 5AC 
<t f9«figS ttfcS#«±3SB4 o J: 9, #114 0 
3 An N 4 0 4BnClKM^, ^yf4 0 

m&m&cDmm&mwi^ fr*^iS4 0 3Ai- 

Anjc:«itT*ffir-ia^®»^#s«#*f+^L. «& 

Ei = (Vb + -Va + ) /d, 

[0 1 1 1 ] Ei >Eo ••• (2) 
E 2 <-Eo •■■ (3) 



[0107] IU34. Hi 3 5 , 136 [CM 3 3 (^)ftf© 

COT'fe^o 1^4 0 3 A, 4 0 4Bfi, H] 3 4 , HI 3 5 
[0108] ±&<omtitV. *«-^ h y jy ^ 

H 3 8 <7> ± 5 tt*»Mfc«»oBB»«:*-r»*»«:ffl 
t5 0 SE»«EEVak Jim^4 0 3 Al:^t6i)\ 

^®mfiv A - ir-r^o m^4 o 4 Bcoig^mEEVBk t>ra 
[0109] #*#K:i3tt5ffi^fto*;&=x 

40 v B+ , vb- , ogfi^cso ^©^t, xcm^A^ 

[01 10] 

E2= (Vb- -Va* ) / & • • ( 1 ) 

[0 112] Ei >Eo>E2 ••■ (4) 
50 * H^XI-Va- ^IJCD* h^XtCttlElMTCO 
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(15) 
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t/TWl:SCTVB + , Vb- ©IfiMC^o t<Dt 

Es= (Vb + -Va- ) /d, E 4 = 

tlX V ^ ft tftU* ft ft I \ 

[0 114] iot, mffttEAI^d^tefe-rBMIJ: 9 
fc/h£ < bftv\, t^bt>WT<o J: 9 left 

[0 115] 

I E3 I <Eo. | E4 | <Eo (6) 10 
&L±frhs ( (2) , (3) *fctt (4) ) (6) 

[0 116] ft*5 % S^S#^Lr^»cOL#^ffi 

[0117] 1 ) fcKJg 2 HJfiilgffiCDlltSW^ 

ovvrBWIi-*. 

[0 1 18] IfffeS^JKfti 0©*HW*r«rili-5**a£ 
filg4 0 3 A*5<t^S/TS«®E4 0 4 BlCfi, 4 20 
mmt c 7^1>7^y8W ft 5S9!®SIT0f + # 705 
(40X50X 1.1mm) ^ffl bfc 0 ^7^Sfi 

co^t- £ Si-s rtasffi «>k y # — b »flg-eff £ 5 

jL£ m"C ^ — h £tLT^£> 0 40X40X0.3mm<7»y 

hco^*^^15X15mm(^IE^{^i9S^T^r^ 

ifeRS-rSo -Yy/ptvuhy^ ^^>7yML 

1t9-f—T co«j&5fc £ fift it 1 00*t0 . 1 (Dm&xm& L /c 

flcaispjsittS2o M mvmit?- ? v 

*#y^— MBX- 2 0-*!7>f h«r$MR) 

«tS20/zmco^— y **f->v* w y 

MBX-2 0-^7^^) , £ frSflctb 2 *t 1 co^ij 

7FS^m^4 0 3ASr*S^Sffit«4 04Bt^h 

■7/1'? V yZfX'MEE&lftLX. ^y^y^^hi 40 
ffiS« B«*^i#l0t*«t5. r 

<Oi:#«ffifflSEI«tt0.3mmi:i^ o 
[0 119] Btb^iKB&mtltRSSrife^SR^fc. 

ptjj^xj* Ltzmx~7r:-r 0 

[0 12 0] mW)%r-$'-fZ>ft$:VK+ =-4 0 0V, #-5- 
I^^Va-=0V, e*^SrfTft9?'J£VB* = + 4 
oov, m^£fT#5JiJ2:VB- =0 It, vhy 

<Dtl£>(Dmi&n± 5 0 OVt^6^^^Eo=1.5MV 
/m <!: ft£> 0 |5]1i{:Ei=2.4MV/m, E2 = 1 . 2MV/ 50 



[0113] 

= (Vb- -Va- ) /d — (5) 
m, E3=1.2MV/m. E4=0MV/m^^ o 
[0 12 1] (4)*. (6) 5£&mtl1r<DX\ bV 

yfxwm&'simztez. (4) stsrssfc-r 

x = -2.4MV/mt*5<t 5^ffi<^SB»SrU^«^* 
[0 12 2] * lfT*>fc90.1»<D«Mlil*IB"e 

[0 12 3] (3US0U2) *»07h7>f^J: 

[0124] tt^oia*-frfe*r4 jat« 1 £ [^t% 1 

TOnm&mmzO. 4mmt°5/f4 8 0^F7^ 
y^rS^r A/fc&<Z\ ^iJfllJidO. 4mmt 9 7f640* 

(|iJtCfi0Sr®ECN2112^1 5ffl. ^Jfi"JtCttECN200lSr 2 0 

[0125] mi&Mimm, v A+ =-i6ov > v A - = 

ov x v B+ = + 5 0V, Vb.=ovt*I^:<(:o 

fCo Ei -1.75MV/m, E 2 -1.33MV/m, E 3 =0.4 
2MV/m, E4=0MV/rat* (4) (6) 
fcLTi^S. (4) *«r»^*»4rffllr^/t«>, 
^C^SM/T^f^lS Ex = - 1 . 75M V/m £ ft 

6 cfc 5 £ Lfc«Hc***Mtt4risr. fto;Tc 0 

[0126] 3 £gj&£JB] J^T, HiB«r#M 

[0127] rr-c«iEi4 o£ffl^T, mmnm^t&c 

*rtf5*«fe«:KW1-6o IS4 0 3A, 4 0 4B^¥M 
hy y^^flBt^U i^«ffi(-J:o-CS*tifcSBB*c 

4 0 2ia^ll4 0 3A, 4 04B(Ctfi^M^ 

it, *s—^>'V4 0 6ic£^xnm<nntiL&Wi®irz> o 

rtl5]B*^-^t. fl!l*C0® omtl 4 0 4B(I«1W6 

^ttBf±lf«ttB4 0 7*3A05jR»«*SfilB4 0 5 B <b 
y 4 0 9^^>ftoT*5"9 , y l/-4 0 9{iONlf^ 

cj:oTt^T^li4 0 4 B**a» as -cgr 

6^^>T'fc^ 0 ^««4^14 0 5 Bli h y ^fON 

[0 12 8] 8:lC±B5JcX««#Sr^«t«f^ffl«r»Wi- 
5o y U--4 0 9^0N^l(C^5^-*<7)ig4 0 4 
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^?Fm^®4 0 5 BtCJ:oT^^tLfcmM4 0 5 A 
fl M7C&$iftm$L%im. (Wa v e t e k ttSS) 

[0 12 9] -^CORK ^<hS«fc^^^T-R±^ 
*IC3SK ft5£ pftfco^ffl^S^^Hlc^UfcJKT- 

[oi3o] m^, m*&&*\£&&-rz>m&^ 

Klitt* LtztZ fcS#tc ioT^i P> ttfc^jqEi J^_h 

[0131] t:t% ^#m#co»i^^^^^-r5^ 
[0132] im4mmmmi wt, hbstwibl-c* 

[01331H1 Kite, *Xtto«tR^fil^Brift«^K 

fri oar^®«s^ffifri oizm@L&j&i&'i-z>itib<Dm 

[0 13 4] BlftX^jK^i ott\ WflM$*^$*L5ffl] 40 

1 6 t&mtcm^&tmte&ftL+i brxm5l^-2 o& 
[0135] r S/tSSi 4SV#**«[i 6 
tf, ztfy^vvK /fy/oei/y, ^yifi/y^ 

<5o 

[0136] «HF- 18, 2011 — *^*6»tt"C so 



®, ^t>1/^^M^ITO^^ 

(«*fb^H (ttO I^d/Wuau OSS*) ) rt> 

(») la^ 7 nGCP, H-Type (]g 
d°p^) : ft«@fi"SSt^lO- 2 Q-cm) . £<b(C£u &ft 

as) s^^^gcp (^p n n^,) : ^aia^sfei 
^io- 4 Q-cm) . v-y#, r/u^^-cos«tt»{bfe»ia 

ttteT- ( (*) rw^^nrK^T^y G£p r p 
) , foevMS^u^r * y /u^^y — 

>r>, -^if>-^ N ^fxn- , 1x2/ k, ^y — V, ^vi* 

^BB (^p p p^) ) , $&m#}) V 

mrnx v v /um* ^) (^tk^p^p 

*) 4 if) . 9Rfll# y ^ * ^ y yUfc^^yu^Utt^- 

fflp R p^) ft if) , ^y X b7 7JUyto^^(Oim 
* W^r^II (») «^o>L, Shamrock Tech 
nologies Inc.® SST- 2 (fflfa*) ) > '>y= — 

BBWytt-^ t*3E'>y=-^ («) 8F^^ (^n n p 

*) ) ftifasfctf efts. 

[0137] ^/c. !6»tt«[-T-<z>*r»t ltd tfilfttt 
[0 13 8] ^fc, jE?U»ai«ffi«:to«-»i: LTIi, 
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[oi3 9] *sat<o*«-ew:, fe^-i 8«mfe 



«Toj:5*«M4Sr*-rs. 
[0 14 0] 
IMS] 









(kg/m 3 ) 






7. 0 


1 350 






15 


1090 



6 0 20 

[0141] W«tt3te^-<D*BS*cjE?L*fcai««, 
[0142] W^»^I^(ciilS^iM«I 

««"C*A/^3BIB»c 2 WK<OSR«* y p« ?vi^ ^^(/ 

- h Ol^ttWttflStt^ (W7jc{b^p R pX^MMB X-7 30 

^{c^_biHi:^^^:^#7c (m 4 4 {^^-r±te A 

<D<b«*IH) o 
[0 14 3] — *^3K^^S«^P>0«fflfS£ASr 

-h«7)»«ft*tt«3tt^ (SWc<b*fiiX««MBX— * 

tt*»o«ffi7&^(OjE7LaA^ £ oT]EflHtJc:#« U 

5 £ ^tL-e'ntO^^SlMCiSfr^rSj^ld L7c 0 so 



[0 14 4] J:o-C*6»tt<30Sffiffi frbftL* 

^BDtC^^LTSfe^^Lfc (IU4 5 t^lvLie B ' 
[0 14 5] £fc, — *0>fe^;&5ftKa*b^»ffirfikA£ 

h»/B-e = - h Lfc«S-C?»5A/«aiB 
U) , *3j:l«R«d?y ^^/u^^^y Ko|ft»tt* 

«»*a:^ («ttfc p piigMBx-7 7 7^) 
b^rt& m^^Atc j: o r *s«:o««a> e> &a £ ^ 

[0 14 6] J:oTWWt©iWB (^®) ^fett^ 

[0147] x«as3K**mtt-cfcofc»fi\ m 
^s^^m^f^A^Sft^@iL7c^, m,R&wit^tz>t 

(D&TF&ftiotllt W4 7tC^i-±fEB(D(D^J#Rg) 0 
[0 14 8] 2«S^Sc^ 5 ^ t«-«^aAtcJ:-5ffir« 

(Hi 4 3 tC^i"2g«<7)W „ 

[0149] mmmmwL 1 2 w^mm 11, ^ 
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[oi5o]0i Rxim 2 (a) fc^-r j: o ic, en^m 

gllll S«13t, ItadSflflitf 10 0^ mtf>»» 

[0151] «i»Ottffi 15 ft (§12 (A) {Ctjk 

Sffi3 4 0tfM<DffifcWtt«#jK«:i o^lB 

Bfci?ijic:ag-<^nrv^ D misn m2 (b) \z 

*+±5fcjE**"OfcJ:^U HI 2 (c) fc*W\fc5l;i 
[0152] 1 5 t£{*, m 3 {C^-T £ 5 A C 

mz^ 1 7 a t d cwm i7Bt fcmmmmn 19^1 
t^^tit^^o mmmmui 9*^ — dg^aan 5 
wsaasn. is^Aciii 7Ai:wtsiifc 

IWDClIl 7 BicmMZfttzX'f 7f2 1Bd^ 

[0 15 3] Z<DX>< vT-ttftmUG 0iC£*)7t^*Z7 
mffl&tl. ACHl7AMDClil7B^lil 

WE, Xtt^at«EEtil[«ttmBEi:S:««L*:«JE*rB1*P 

[0 15 4] JR4<©jHfi©»HR|c*3tfSfPffl«:» 

[0155] £i\ Mfifes^iKfri oasia^Lftv^Bat 

ttftlfflftl 9\zm^L*T±X<DX'( 1 A 

•&Z> 0 <0 , t^T^lIl5CAClj!ll7A 

frb&ffiWmfcmuZtiZ* 30 

[0 15 6] S«e«£E^««l 5fcBlfln<**L-5^ ®{£ 
^jjjCfl: 1 0 F^comfe^T- 1 8 XtfefeBW- 2 0 tf*^ 
S«l 4 £#3^X«l 6 <tomS:a«il«ii-5o m 

fete^i 8&tfefeia^2 ott**#m*tL, 

o«^>f^^^ar«sn*fc<oi:L-ci8 

[0157] * IT, m«J^imS 6 0 tt. jftMAIflffi 1 9 [£ 40 

i^lSi 5^B[j!ltmjE«rBl*i**S. 

[0158] J: 9 , 1 5 \C]g.ffiME.&QllB£ 

rai 4 <b*fiPi-r5SiJ5>(cfcofc^7^(c»m^Hfcmfe 
-r£ 0 jts^ssi Gm^^tz-^-a-^^m so 
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$tt/cfife^2 onm#^fflf-<t os^ssi 4{iij 
^tt-rso ftot, *^»«i 4«j^ttefefi[^2 0 

[0 15 9] — Ill S^HSSBE^Bl^JD^ttTl^ 

^feofe^7^i^*$ttfcmfe«[^i 8fi, m#cof^ 
^s«i 4fcij{ctemfei&T-2 ocowsnsfc 

[0 16 0] rtUCJ;^ S^SSl 4ftltcnmfe^& 
T-l 8^^mttS^^ HMfc««c»j6r-5»»*-liiH 

[0161] z(D£ 9iat, wtttastriife&^i 

8&tf6fe*fcT-2 OtfSgWkU S/TSKl 4flltc:iBfcas 
*^$ttSo **3 X efeSC^F-2 03dS«r«*ttTl/^*V^« 

««*s***nftv^«^-e©»fi«i^i 8tt£E3bF£K 

16fcl|£»U f/TlSl 4ffiija>kfct6fi*fc^2 Otrj: 

[0 16 2] rcoj:5^, ^Mt*i:LtflL^ 
[0 16 3] B 4 Jc^-rtfflftJBfiKSSK 1 2T*(i, 

^iK* 1 0 PVDm&tiL* 1 8 2 0 *ffir« 

m^m&l 4«lC»fe«:^l 8Sr-«(c^*$^:S 

[0 16 4] =*>ir7>f if 4 OIL IU5(c^-rJ: 5 

mm 2 5frmm.&tix\,^z> 0 

[0165] SiffimM 251^ li23 ^XSEflff SrPP 
M-tZo rixCJ:^ Mi«iotoll^i 
8Xt^efe3KT-2 O^ftEl 4 £#*?j*Sfil 6 t 
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[0166] m 6 J: 5 \C »lPli-S*^S 

614, **^StR l 6 tc-^foSSi^- 2 7 £ 

[0167] $Ltz, M 7 t^i" <fc o -^(DIM/I^ 

h 3 l tt«tt4r^LT*fe^<o««»g|*il6i-fcWT?ibJx 20 
tfi^ft5fc<&&;H^Tfc&< . #Jxitf, ««:7V— h 

3 i«5ftfeoic3-f^S:fflt^Tiif«**Jll;ff 1 o<z>iiia 
B*KSiK r fc <fc «9 Sfl£&ofl2ffl v ^«4§Sr 

-F3 l^-^co®§rft!l^(7)®J:«9g<-r^r tfci 

[0 16 8] ft£>, ±ffi<a#^fl0J;ttf'>ft< thB& 
/Wcl^i ^ co £> £ H^T^fe £ *i fc8Mtrt> *b ft S^T- 

^ASfcttiMk*©©*-^*^^*^^ v — 

K^^^ftif^fflv>^c^t-<t «9efe3K^^i-sr<t 
[0169] ::-e, Hfe&T-i 8atf6fe*H=-2 01* 
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[0 17 0] ^(Cl 5 I»^^ffl(COV^TP^f 
[0 17 1] ^4|:^tIftS/Tift:i O^m^bft^ 

[0172] rixCJ: <9 > HttS^Ktt 1 0 rt^Ifeg 
^1 8MSfee : i 1 2 0^SSl 4 

j: «9 mfest^ 1 8 Rz*&&%L^- 2 0 raj^sm 

^•2 0^^t^{:Sl$n5e 
[0 17 3] -t Lt, H»S^«t#l 0 35SPn^*Sl 1 

9 icjf triif-^ icis 1 5 icm 

® ttsc k n^rnjE * pp*d l > h«sfb ^ teEStmii set wad 
[0174] m^ct 9 , mmi 5\zw.mm£&3VB& 

tiX\,^tzm&, i4(C/Tt<fc 5tcRl^m®l iaM6^S 
^T- 1 8 (i, «IKof^ffltc**^Sffi 1 6 W^UrT 

ff)t5o ftot, S^lii 4flij^ttSfi«:^2 oco 
$ttftt\ 

[0175] — tii 5tca:«cSjE^Bi^D*nrv^ 
ft^m&s w^mmi l^ssi 4<t^i^j-r^^ 

^mfoi 6m\z&<>tz77 *ic&n£titzm&ftLi L 2 o 

[0176] Z(D£ 0 ^ LTs i:tIMf 1 

8St^efe^2 0dS»»L. ^ISl 4«(Ciii|ft^ 

1 6tc^iitiL, «^StRi 4{RiJ^^«efefe^-2 OtcJ: 
ffflt/^ffii-r-^r tds-C*5fc«>, MiMMl 2tc 
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[0 17 7] -<D£ 9t-> &$\&m&t ItflL^i 

[oi78] /^jb\ Pn^m^ 1 1 f-ftx.r. m 8 to^-r 

«ESrBlADi-S«t 5fcLTtcfc^ (BtWT^t^ b 

y y?*mm . 

[0 17 9] [i6^Wl] J^T. iI$:#ILTl 10 

[0180] 16 satJBtB-ew:. no {c^-r j: 5 &>r 

[0 18 1] ^*Vj»*t^<y K4 ltt BfM&Ftttt 1 
2(i, #Jx.ttHi OtCTFUfcJ: i icWM? << *r 9 6tci^ 

«£&hmjpu ^HW9 8 k<Dmx~=>vrtkm& 20 
ar^^L^^^-^^ij^^^i o±~sHa*H-5BB 

PSl 0 2Sr^fLT*5<9, SJfflI««i 1 0 0 ^<^Bl*P«E 

[0 18 2] >f 3j">-jSf£#Wffi9 4fiH«*^jKft: 

1 0 LTIBg£;ft. PJngpi 0 2£riii®Lfc^:*- 

^tt>fah^BR*t^y K4 1 tttftmM2 Btomzmtfl 30 
**LS«#«cLfc3iSoriiMft*^llEft:i 0_hKtt»-r 

5 0 #$g»ms 1 o o tctt sitt««(ctjeoT«jE^Bi 

[0 18 3] Hit. mil ic^-TJ: otimtrj^^wm 

4 3S:ffl^rWK **-f 7*tt<l4 3tt *Mfc<£>« 

0>-e#>5„ 7*mfii3 9tt mi i (d^-TJ: 5 

fl-ttss i o 4 feimfeat^&tt i o iz&mm u 

5 <b . raKW-ttwa 104 <D9cffimcm\* ^mftfcitm 40 
tt imiii 0 4 tttfam&2 6 b<ow\\zmi&£tiz> 

[0184] [|g 7 HJSJgffi] j£AT\ 0ffi*:#HB LTI 

[0185] i7 mmmmx\^ m 1 2 [z^-rx 5 1-. 
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4 7MU :^)lWIg4 7{CK^fl;^4 9idJ: 
5 3a>P>jfiSB3te3£g5 5I^J:«3iif««^ 

[0186] z\(Dffif&&mt<^tzm&te. sr*s:^Tt>*v^ 
uttt 5t*3®Ji 4 5 liig^ciii <t Lxftm ujo 

T\ «K4 9A»e>Bl*D-t-6-«fta[««EW:. #B3tfS 
igctCio^Tteft^mJI 4 7 tcBUjp StbSWEE^ <fc o X , 

B*«*T?tt ^P^n^mJEE^^^Ax^Sffifpl 

flKKSr^-f ^^3- h Lfc±lc % 4: ITS 

^^^aorf««:^K'§5 0 **s, ±isfg8 
«ttJE"et)«*>ftv\ ±B*»wi4 7 

/V^ f t'7/yy^ ( 7y-;U7^i, 7!)-/M^ 
v^, ^y^/^yl, ^7/-;^, ^fvL-o^, ^ 
*is^>i&&<Dik&mt£b<Dl&ft*ik&gob* Mft+ik 
^*tUl±, Mitt TKy-N-K^/utf/u^jA- /u, 
/M3 yyft^ y - N- TKy t^yut 0 

V, t'uy-^;uA7;uffc Kifla, 

7/uft: KW, h y ^ai^y^y ^ y , ^ y >> 
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[0 18 7] «*»«5 5 t LTtt, ¥«3teSSC5 

5o rcoj: 5 483fcSf 5 5 &Hffe*^jK#i 0 10 
£-tt-C\ ^fygi®^*^ 5 l ^iiiSLfcft&ii^ilHfeS 

5^^(-J:«9. «*»il^-*^5 1 4: — v^>lf 

[0 18 8] **3, S*M5 5 £ Itlt ±lEO«lK 

»*ii*»l«ft4r*:«*bfct>©, S&te, if-* 20 
[0 18 9] j£TF. HffiSr#HRUT* 

[oi9o]S8 sa6®«t?tt, in 1 3 tc^-r <t 5 (c, 

[0 19 1] *W«*t»*:**Lfc*«tttt^-«:£JlT<0 

SB, h y 7 * ^a-t * >20fi*src. ftg^^vn lofi* 

^^^f/i/t/un- *2%7k^£lOOfiS:g|5IISU B 
4»KAtt50fi*SBS:*<}>o< 9ftAL-ca*«*rH»i- 

rmpj-r^o ±fS5t«®tt^ i sftowfcsfe 



I55CJ:^ IMffPo ft*5, SftKS 5 5 

[0 19 3] #*S, Bfl&^jRft: 1 OOffiStt. 
*R<0ffi, 7U^^;H4S:tt5^7^fy^aSS: 

[0 19 4] H!l 4{C^-T«t S3t^lg5 5 

£ LT«^Jt««-efliv*e>*L5 u— if— *2E«*aS« 
5 7£m v r«3teL-t<>J;v\> 7U^i/7> 

^im«t5(atK7A6 1 Bffft*^ 

I'-if-Bft* K7A6 iOBtetcJ:oT2ft7G«*«r 

[0195] m9mmmm\^ 

[0196] igi5jcji, m9mMwm\z-&tfz>mmM 
&mti 2^^tiT^5 0 itM^Ei 2^ &m 
mmMtitM 22, K7 Atto»««Mftfi»ft 24, 

[0197] »CW«k»Aff 2 2 IS, MM8 0 , * 
a«f#2 4li, M#K7^2 4^fflf^rtm 
❖ SUS4 <0*«tt*fflC*»«« ir»A L/c^co 

(ommytmmmm^. pvk/tnf*ms^ 

[0 19 8] §1^18 011 »«B«fi«f#2 4 0* 
**K7^2 4©*jB«:ffi*«>«ffi^»«S-e:?>ix5'b 
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[oi9 9] yttr-j^^mms 2fi, ^m^ttfc^m 

t^o #tr-Aj£3£3£«8 2«\ iil»1Sa«CLfc^oT 10 
J: 9, ^f^^Tjf^ hSttHJISESitfci'— 

if tf— ASrHttfS CTtyt7 y =f 

V 5:^-8 4(Cj:oTi)feft:K7A2 4 <Z>*ffi£:3tejfe3£ 
^f^ROS (RasterOutputScanne 
r) ^©<tt-^ 0 ^(Dja{CfcLED«:Bffa^#«feS«-lt 
Crt^f:LED^^ K9SrffifflLttJ:i>, 20 
[0 2 0 0] &3b\ »*»«ffi«Ffls: 2 4 (7>»«tt5:«Fft: 
2 4Att«»*ixX'V^. »g»«fifi*2 4 

is, H«t>^siA*fii^ ewe-*-*. 

[0201] »Ati2 6tt, «*.«Wtt*:*Ufci»« 
«2 6W\ »W»«fca«pff2 4^ig + 5cHiB^rRi— 

**-f J: »m*«fi«F*2 4±OE^««fdSfflr«L 

[0 2 0 2] #cKl, *9*«fi*»C*3lt*f^fflS:K«i- 
5 0 

[0203] »tt»«jaj$#2 4dsia 1 5(c*5t^r*Hi 40 
A*iR»claieH!*ftSn6fc, 2 2 J: 19 

[0 2 0 4] — *\ lJ«*^fflCff 1 0 tt. 0^L&V>« 

*24 <>^f^m^2 6 t&micm&ktiZo 

[0 2 0 5] rrT% Mfamfe2 6&mi 6lZ7jk-f£o 
Txm t EEV*tfft)to£tlX&V. *f|pim^ 2 6 k 
»lfi]t5ffil©»t»«fl»* 2 4 (DlfifiVe * fto 
TV^o ^(Dfztb. »8»ftfi»W 2 4 ©$/tSS 1 4 
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mm x\ **<>&7F&tei4a>»tmm&&tt2 4k*t 

s^sfi 1 6 fflj-^ft u #*^s« 1 e izHm-rZo 
ztuz&*>, m^mmi 4«icf±afecoi6iw*ie j ?-2 0 
(Dfrtmtiztztb, ftwmni£*tfcirz&ft\zmm\z& 

[0 2 0 6] — * N #m^ft}fi£p{£ 2 4 <£*^6« 1 4 

{fcAS) T% 3ft*o#**a£4El 6<D*f|6jmffi2 6£*t|6rt- 
SgiS^tcHfeSr^-l 8 3ftSft#LTV^»&jCtt, #|r]« 
112 6 t»(&ltSfiS^S»ftfi^2 4©lfiliV 

1 6 «i^e>s^ss 1 4 fl^»n u 1 

4fcf+»-T5o wttfcj;l9, 4fi«Ktemfe& 
^1 8<D^mtt5fca6, M^^^-r^^^ilj^ 

[0 2 0 7] r.0>«fc 5KL"t\ It^Ctl^fl 

n*m*<ottm*Rxm*kmmmto*m 

[0 2 0 8] r.(Oj:9{-> ^FRlStt2 6(C/<^r^®BE 
#ffl»SftT^Sfc«>, mfefe^l 8j&***MS1 4, 

Hfett^l 8S:^«>-*<DSffiftiJ{^i-»$-fr-C*3< 

[0 2 0 9] ftjb\ B{feft**jttfrl 0O*Rgt LT S M 
5:i:TO5o ^fc, ir/wii3 9(cJ:«9>Pti^i-5S« 

[0 2 10] ±ia(50-fe^»atSr*i-Siil«*^iSC»l 0 
^ft< <^ t>— &<Dmm&^iy^^y&m j $>i<'—1fM 
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[0211] ±|2<^-tryu^it^^i-6®^^ft:i 0 
X. is— hl£^v^f*\s—tf— mx.te 

[0212] *fc. »n-r«x«EomiK«r««gr«^ 

-[0 2 13] $*S«lt1i, 8# 

4 Old J: 5^«>*^a&Ki 4«^— «l^***Ti3l^ 
[0 2 14] *Hlfi©**-eW:, 

Ltti^o 2 4JL<Z>jE«ffiffc. 

[0215] cjb i o <Dmm<w&ffl ir i o (Dm 
m,<Djtm\^r>^xmmirz> 0 i io^i«itu 

r fcfc-c#Siifffc**iS««coi^ttiB'r-5. 

[0216] H! 1 9 fctt. B«*^jfiEff: 1 0 &tfii^<D 
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[0217] 018 f^-f J: 9 [^ B^ffM^S 1 2 
[0 2 18] SfftSKS 0«\ »«*Mfc7gj£SlS2 2fC«t 

[0 2 19] *g^S5 2 11 i£«L«JEm^6 2 £ «tt 
S*LTV*S. <B^«5 2fi, iff«ffi«EE«jK6 2K«fc!> 
«JEdSBlAP$ttSr i:^«t f9»«»«aS»2 4±*c« 

[0 2 2 0] B2tTO6 4^bt-§(Dte^ 

^(cict <9fT?:i «5^3S«52Sr, m20i,c^-T 

X o\z.nfanM2 6 ^^ffl Lrtctv\ r.o>*&ji a: 

[0221] * y^>^ii5 4«. m^m^mm 

[0222] 5 6 ciu 3f£ia«^Jn«Ri-s r t 

Sr cbicJ:«9|S^fflM6 4_hco h-^ — ffcSrJRffi*S*5 

[0 2 2 3] IKR^AKS 1211 119 -CttBI 

»tt*»Lfc^ HI 2 l^35^J:5fc, tt^jRSSB 
±T*S*SI« 5 6 <7>^Ht^»iH«IK«J#SB» 6 8 asKl* 

^tLTi^o wio»aisK«)#as«-6 8«. *j»ia5 6o 

l£^ffl^ 6 4 (D«^fi«iJffllSfB 6 0 ^iboit^tc J: 9i2 
tiZo «t#*«4ME*«*i o ^Jffl)^ 

[0 2 2 4] »iHaK«)#««-6 8 ^^tt-rtc, 
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&7 0£/B^Tt>J:v\, ^*UCJ;<9, «£<**L3JK#as 

[0 2 2 5] Hi 2 3^7jVTJ; 0 

prfig£*oT*3!K »S»l6fil*flc2 4^^KfBXfia 

o (ommm^rf ? m^\^^x\^ i^gtso^ 

r, nrfft»^MC#l OK h^-^^-5<O^BSCw<t 

HI 2 4tC^"TJ:5(-, m^n— ;l/7 0 <Z)^^:^ifj 

[0 2 2 6] ^fc, HI 2 StC^-TJ: oK. ^D"^7 
0<7)lEIjb£f&J^6 0^^O^(c J; f9S?»3$«7 2 
<fcoTftcit£-fr*:!9. 02 6ic^i-£ ?vi 20 

O^iSIelte^ii: (H+*HlH*rPl) , -frtikJMfWt 7 4 

«9. HJ2 7{^i-«fc Hl*n-rSttJEoaH4*«J9^ 

x.sr fcds-e*s«EEBi»o»«7 e^^^r, mffeo- 

/U7 0^»«»«(^«ffi<ti»ffittO«JE^ADLyii!9^ 

[0 2 2 7] afWftffl-feV-J-S 8tt, iW6 0 £«fflt 
fM-0rJ£oft SrflBW-t-Sr tic J: ^ 30 

{^xmmue 0— tb^-T6o iiiBi-sfflEftwS* 

[0 2 2 8] fHWg|5 6 OT'll jK#«ffl-fe>-9- 5 8^fe 
[0 2 2 9] fBl 0«>jllfco»»c*3Jt5fPflai: 

LT»j8«6 oxmn^tihmm^—^^o^^xm2 

8Sr#»SLtKWt5. 

[0 2 3 0] 12 8(1^7^/2 0 OTIt 
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SP6 o^au>-r 60 

[0 2 3 1] mft&&m£htim&\ZteXTiyy2 0 0 

t^sn, ^^^2 0 2xm^mir>^5 s^h 

otitis*. +ftto%S4**o*M*»b*iSSSixSjW; 

1 0Tfc-5d>|Eftffl«6 4tifo5^ 

[0 2 3 2] #Jx.tf. #^tc4o 

»: 1 0 »s«tt>^^ffi 2 2 , mmm 5 0 , 
«c3asiE»ffl«6 4«>»&tt % »t»«»fiicS2 2, 

[0 2 3 3] S«3£«0>R5£tt:. J$i££*l5£& 

tlMfcfiJ*ff2 4^e>iilBS^:-5J:5li:-rs. £gft: 
#«»{6fitt*2 4£3«Sii:SJ:5 
[0 2 3 4] jttSSK^K^tt. IKSSixSjHCfrsftsiBlft 

a^atfle 1 0 (Dm^a^m 2 0 [r^-r «t 0 \zm&m& ) ® 

W»*^jSCft:i Ott, I«Mi(^fSi5 6SriiiS 

as*nsMC*AS|B^3K6 4(D»'&ictt, «%s%«o# 

«»6 8*Ht*BJF*fii^|s]teS^ jfeJH3&S-h«lcffi 
lt5«tpttSo rtl^<t«9, !E»6 4^fg 

[0 2 3 5] IT, ^T^y2 04t\ Hlfefl$I&«Q£i 

2 2 ^^J^ LtHttM^* 2 4 

*n6«ft:36SE»ffl«6 4(0»fr|c:tt, 

2 2»|«Lt»fl(tSK#2 4±JC»*#«Sr»fiR 

So 

[0 2 3 6] lOJ:^:, ifr^WMtiiL, ^tJB 
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[0 2 3 7] *sBs^**-cwt. mft&smmc 

[0 2 3 8] £7t, »«»ttH£j£S|S 2 2<7)ftilO0iJ£ L io 
T\ jftji&LfcHl l Ofc^-TJ: Jft-f^^flRW^s/ K4 l 

r*W*ttXfl:±^R«ft:»«r»rtLfcBI«<* K7^2 4 

[0 2 3 9] 2 2 coftfi<7>#J£ L 

z<Dm&. towmmm»2 4k\*xt±mn&Mi 

ff±^»«ff/I«r»*LfcBI«ft K7A2 4 

[0240] [* 1 1 (ommmmi m^m 1 1 20 

co^ffi{co^rm^i-^ 0 mi i ©SHto»liST?tt, ® 
[0241] iB<ftfc«*i"5fc*oiiiifc*^jBl;ft: 

10 ft HI 2 9^ti9H, MaiUfcI^9^Lfc«t 
5*"fe^«3gOiffite*^iKfrl OtCio^T. #ir/U3 7 
^-Y^n- (6Y) ^ifV^ ( 6 M) 

108, *st> (6c) i i o^o^^^T-^-^n-en^ 
m&fci o&&&<Dm&m^m^^xjtm&frtL&m 30 

*«*r«a«Fl-S»«}|Mfcfi«Fff 2 4 i^li2 6^(7) 
#-tr/U3 7*^efe«t^, Xfi^^T-^itA^ttT^ 

itfeft^cofeji:* (R) . *fc (G) , 

w (b) , m (k) *if«rasani*.'CfiHa«*paE-t- 

ITti^o 40 
[0 2 4 2] Sfc, (K) ±|E<0»««^y-tf) 

J; «tt*fett**r#-fe^3 7 K 

*T*t/TSfi 1 4fliJ^»ft LTJ&feS^£-fr£ J: 5 (cl 
[0 2 4 3] #ir/U3 7rt©#feK^-H, m&Mj&*ft 
[0 2 4 4] ^7" iilttOMtt^jfttt, »7 0>Hi£<D7|0 so 



*»«fi«F»2 4±twlffi^^i- s D -tt^cto. # 
fe*«>»«»lfc«cao"CIiMft**jfflCflci o<B#i?/M^ 

Mi*). ilsi<7)iiit6^xs^7— 

[0 2 4 5] rrr% m^&*>7 s J±mf&<v$7-'7i) 

>?Xte, 4 0<0®*ff±{c#fe<7)®ft*:ifKfi8:L, m 

®<om&Mf&3imxm&&<D&i L %&W} <* -&X* ? —m 
±su3 7 <Dmm&&t»mmm<DmmtiLm* 1 

[0246] K±^Bf«***»ic j: *) ±mmmm^m 

[0 2 4 7] 

[HS<affil|ittK9n 

[Hi ] ft4 0Xlto«f|^«5ft5M«k»AKKoai 
[m 2 ] Si^m^offl;^^/-^^ — y^tit^^o 

[si 3 1 ^mm<nm&mtimxtbz> 0 

m 4 ] m 5 ^^Jfio^ffi^^Jt 51ij«i^3£B^«l 

i»««ia-c«>s. 

[m 5 ] >r ^^>-r o«»»*H-e*>s. 

[m e j j -is*? 5^*? <D®mmf&mxhz>* 
[17] -r^^>-v 7>r i^o«a»fltfigi2i-es>s 0 
[as] -^hyy^ ^«a<z>«B&«^ia-e*>s 0 

[HI 9 ] HKmalKJCttrtB-Cfc*. 

[mi 0] 4*>m3ti^y v<Diimmf&mx&>z> 0 
[eh 1] x?^9*mm<Dwmmf$mx$>z 0 

[in 1 3 ] mftmwL<Dfflmmj&mxtbz 0 

[Ell 4] *^-"A3fe3E3S«icJ:5iiiflftJgfiES:RKi- 
^>fc^<7)lKir*fe5o 
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[mi 5] m9<Dnm<DMmizisttz > mi& : Mj$Lmm<D 

[016] »m»lftfil**&V#Ift««*C*5ltS«ffi 

[117] ■ffc**iKtt<0»o«4:*tia^fc5o 
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